A new Bessel function distribution is introduced by taking the product of a Bessel function pdf of the first kind and a Bessel function pdf of the second kind. Various particular cases and expressions for moments are derived.
Introduction
Univariate Bessel function distributions have been used to model signal output processed by a radar receiver under various sets of conditions (see, e.g., McNolty [1] ). There are two kinds of univariate Bessel function distributions. Bessel function distribution of the first kind has the pdf given by 
is the modified Bessel function of the second kind. In thispaper, we introduce a new Bessel function distribution with its pdf taken to be the product of two densities of the form (1.1) and (1.3), that is, 
where 2 F 1 is the Gauss hypergeometric function defined by
denotes the ascending factorial. Using special properties of the Gauss hypergeometric function, one can obtain simpler expressions for (1.6). For instance, if m = n, then (1.6) can be reduced to
In the rest of thispaper, we derive various expressions for particular forms of (1.5) and its moments.
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Particular cases
When m and n take half-integer values, one can reduce (1.5) to elementary forms. Note that
and, more generally, if ν − 1/2 ≥ 1 is an integer, then
Furthermore, note that
Thus, several particular forms of (1.5) can be obtained for half-integer values of m and n. For example, if m = 3/2 and n = 3/2, then (1.5) reduces to If m = 3/2 and n = 5/2, then (1.5) reduces to 
Moments
If X is a random variable with pdf (1.5), then its kth moment can be expressed as 
Using special properties of the Gauss hypergeometric function, one can derive several simpler forms of (3.2) as discussed in the following. If m = n, then (3.2) reduces to
If k ≥ 1 is odd, then (3.2) can be reduced to the following elementary form:
When k is even, one can reduce (3.2) to simpler forms when m and n take integer or half-integer values. If either both m and n are half-integers or m is an integer and n is a half-integer or m is a half-integer and n is an integer, then (3.2) can be reduced to an elementary form. On the other hand, if both m and n are integers, then one can express (3.2) in terms of the complete elliptical integral of the first kind and the complete elliptical integral of the second kind defined by 
